Abstract. In this note we present some computational results which restrict the least odd value of k such that k ■ 2" + 1 is composite for all n > 1 to one of 91 numbers between 3061 and 78557, inclusive. Further, we give the computational results of a relaxed problem and prove for any positive integer r the existence of infinitely many odd integers k such that k ■ 2r + 1 is prime but k • 2" + 1 is not prime for v < r.
Sierpinski's Problem. In 1960 Sierpinski [4] proved that the set S of odd integers k such that k ■ 2" + 1 is composite for all n has infinitely many elements (we call them 'Sierpinski numbers'). In his proof Sierpinski used as covering set Q0 the set of the seven prime divisors of 264 -1 (a 'covering set' means here a finite set of primes such that every integer of the sequence k-2" + I, n = 1,2,..., is divisible by at least one of these primes). All Sierpinski numbers with Q0 as covering set have at least 18 decimal digits; see [1] . Therefore, the question arises whether there exist smaller Sierpinski numbers k G S. Several authors (for instance [2] , [3] ) found Sierpinski numbers smaller than 1000000 which are listed in Table 1 together with their coverings. Thus, the smallest Sierpinski number known up to now is k = 78557.
For the discussion whether 78557 is actually the smallest Sierpinski number k0, we define for every odd integer the number uk as follows (t/ = set of odd integers): uk = oo for A: G S,
w uk = min{n\k-2" + 1 is prime} for k G U-S.
Let R be the set of all odd integers k < 78557. We inspected all values k G R in order to determine ick. It turned out that uk > 100 only for 1002 elements k G R, uk > 1000 only for 178 elements k G R.
These 178 odd integers k are listed together with uk (as far as it is known) in Table  2 . The test range for the exponent uk for the numbers k > 10000 in Table 2 was uk < 3900. In this table the results of the previously published paper of Baillie, Cormack and Williams [1] are included. So there remain only 90 odd integers k < 78557 that need to be tested further. Table 2 A further open question is whether the above-mentioned 11 Sierpinski numbers are the only ones < 1000000. The main part of the calculations reported in this note was performed on an IBM/370 System, Model 158 at the IBM Heidelberg Scientific Center.
Related Problems. In the following we shall discuss two results which are closely related to the problem stated in the title of this paper. For all k G C no prime of the form k + 2" with n < 100 has been found. Thus, if any k G C has a covering set (with respect to the sequence k-2" + 1) where all primes are less than 2100, then all numbers k + 2" are composite (see [5] ).
Result 2. The second result is a theorem on the numbers uk defined above.
Theorem. For any positive integer r there exist infinitely many odd numbers k such that uk = r.
Proof. Assume r > 2, since for r = 1 all k = ( p -1 )/2 with p = 3 mod 4 yield ak = \. Let Tr denote the set of primes that divide 2r + 1 or 2P -1 for some p with 2 < p < r, let Qr= {p\r),...,p(/Jx} consist of the r -1 smallest odd primes not belonging to Tr, and let wr be the product of the primes in Qr and the prime divisors of 2r + 1. Let further jc0 be the smallest positive solution x to the following system of congruences:
(2) x = 1 mod I] P p\2r+\
x-2° + 2t'-1 + 1=0 mod/>£>"» = 2,...,r. Define Pr to be the set of all primes
Then we show
p = x0-2r+x +2r+ 1 modwr-2r+x.
In order to prove (3) we have only to show that wr2r+ ' and x0 ■ 2r+ ' + 2r + 1 are coprime since then (3) follows from Dirichlet's Prime Number Theorem. If q were a common divisor of these 2 numbers, we would have (5) wr = 0 mod q and (6) x0-2r+x + 2r + 1 =0 mod»?.
We distinguish two cases with respect to (5): (a) q | 2r + 1. Then we have 2r + 1 = 0 mod q. Hence by (6) x0 = 0 mod q, which contradicts the first congruence in (2).
(b) q G Qr. Then we have q = p^l x for some v with 2 < v < r and therefore x0 -2" + 2"~ ' + 1 = 0 mod q. If this congruence is multiplied by 2r+ '"", we obtain x0-2r+[ + 2r + 2r+x-v = 0 mod q, and by means of (6) 2r+I-° = 1 mod»? and q\2r+x~v -1, which contradicts the definition of Qr. Thus, the infinity of Pr is proved.
In order to prove (4) let p be a prime, p = x0-2r+ ' + 2' + 1 + Xwr ■ 2r+ ' with X > 1 and k = ip -1 )/2r. Then A: • 2r + 1 is prime, hence uk < r. If we had 1 < p = oík < r, then k ■ 2^ + 1 would be a prime and this would produce a 
